The methodology and some of the requirements for the deoxyribonucleic acidmediated transformation of an arginine auxotroph of Bacillus amyloliquefaciens to prototrophy are described.
bonucleic acid (DNA) hybridization, transduction, transformation, and biochemical data] have clearly shown that B. amyloliquefaciens is not biochemically or genetically related to B. subtilis. In this report, we describe the methodology and some of the requirements for the DNA-mediated transformation of an arginine auxotroph of B.
amyloliquefaciens to prototrophy.
MATERIALS AND METHODS
The strains of B. amyloliquefaciens and B. subtilis emplcyed were those described by Welker and Campbell (7) . Strains N or N-lOT of B. amyloliquefaciens were used as the source of wild-type donor DNA in most of the transformation experiments to be described. The arginine auxotroph (strain N-10) of B. amyloliquefaciens was used as the recipient strain. This strain was isolated by the multiple ultraviolet-irradiation technique described by Welker and Campbell (7) . Spontaneous reversion to prototrophy has not been observed with this strain during 5 years in culture.
The liquid media used were Pennassay Broth (Difco) and the minimal glucose medium of Spizizen (5) as modified by Bott To determine the optimum time for transformation, experiments were conducted in which the time of addition of DNA and the transformation times were varied. Table I shows the results of this experiment and indicates that the optimum time for the addition of DNA is 120 min and the optimum transformation time is 180 min. The total viable cell count did not increase during these longer incubation periods (being usually in the range of 1.5 x 108 to 2.0 x 108 cells/ml). Figure 2 shows another experiment in which the time of addition of DNA was assessed by using the 180-min transformation time. These data are consistent with those presented in Table 1 and show that, after 120 min, the addition of DNA gives the maximum number of transformants when used in conjunction with a 180-min transformation time. amyloliquefaciens (N1O; arg-) to prototrophy. Different levels of NaCl were added to the cell-growth transformation medium for developing competence. DNA was added to the cells in glucose minimal medium at 37 C after 120 min, and transformation was allowed to proceed for 120 or 180 min. The number of transformants was determined as described in the text. timum concentration of NaCl at either time is in the range of 0.6 to 0.7 M. We now routinely add 0.65 M NaCI to all transformation media to achieve maximum transformation. Figure 4 shows representative data on the effect of DNA concentration on transformation. The response is linear from 0.5 ,ug/ml to the saturation plateau level of 12 ,sg/ml. This is similar to the results obtained in other transformation systems although the levels of DNA required to achieve transformation are somewhat higher than those observed with other species of the genus Bacillus (1, 5, 6) . Table 2 shows that the DNA from B. amyloliquefaciens strains F, K, N, N-lOT, P, SB, T, and VA transform the arginine marker of strain N-10 to prototrophy with a low but reproducible frequency. The DNA species from B. subtilis strain 168W and W23 do not transform B. amyloliquefaciens N-10 (arg-).
In separate experiments, the DNA of B. subtilis behaved as heterologous DNA by inhibiting transformation in the B. amyloliquefaciens system. This is in keeping with our previous results 
